Abstract. The nectar secreted by hummingbird-pollinated flowers is rich in sucrose, whereas nectar secreted by passerine-pollinated plants contains a mixture of glucose and fructose. To test the hypothesis that sugar preferences and nectar composition are correlated, I examined the sugar preferences of three species of Mexican hummingbirds (Amazilia rutila, Cynanthus latirostris, and Chlorostilbon canivetiz]. As predicted, the three species preferred sucrose over glucose, fructose, and a mixture of glucose and fructose (hexose mixture) in paired preference tests. Preferences for simple sugars were ranked as: sucrose > hexose mixture > glucose > fructose. The preference of hummingbirds for sucrose was not reversed by feeding hummingbirds a hexose mixture as a sole diet for 20 days.
INTRODUCTION
I will describe a series of experiments conducted to measure the preferences of three species of Mexican hummingbirds (Amazilia rutila, Cynanthus latirostris, and Chlorostilbon canivetii) for sucrose, glucose, fructose, and a 1: 1 mixture of glucose and fructose; I will also explore whether these preferences can be altered by a change in the birds' diets. I will then suggest a set of hypothetical proximal physiological mechanisms to explain the preferences found, and describe experiments conducted to examine them. Because the hypotheses examined in the second section depend on the results of the first, I present the methods and results of the two sections separately. 
BIRD CARE AND

RESULTS
All three species exhibited the following ranking in their preferences: sucrose > hexose mixture > solutions of single hexoses (Table 1 ). This ranking is the one predicted. In addition, all significantly preferred glucose to fructose solutions (Table 1 ). The preference for the hexose mixture did not increase significantly when the maintenance diet was changed from sucrose to a hexose mixture (Fig. 1) . In fact, the preference of C. latirostris for the hexose mixture appeared to decrease after the diet change (Fig. 1) . Birds were fed ad libitum with sugar solutions (17.1%) and kept in cages with plastic sheets lining the bottom. Each cage had a single small perch (10 cm in length). Plastic sheets were removed and excreta was collected at hourly intervals. Most of the excreta produced fell directly under the perch and was readily collected with microcapillary tubes. Losses due to excreta adhering to the plastic sheets were minimized by frequent collection (1 hr). Birds were deprived of fruit flies 48 hr before each experiment, and to avoid contamination from the previous day' s diet, birds were fasted overnight and for an hour after sunrise. Test solutions were offered 1 hr after sunrise, and excreta was collected at 1-hr intervals until sunset. Excreta produced during the night was collected the following morning. Birds were not fed for an additional hour the next day and all excreta produced in this interval was collected. Consumption of sugar solutions was measured at 1 -hr intervals. Excreta was dried to constant weight at 60°C. I compared processing times for sucrose, hexose-mixture, and glucose solutions at two concentrations (17.1% and 34.2%). As a processing time index (PTI) I used the reciprocal of the rate ofexcretion, because the time required to process one intestinal volume equals the ratio of intestinal volume/flow rate (Penry and Jumars 1987). If intestinal volume remains constant, the reciprocal of excretion rate (an index of intestinal flow rate) measures the time required to process each volume unit of digesta. The rationale and shortcomings of using PTI are discussed by Owen (1972 Owen ( , 1975 and Sibly (1981) .
DIGESTION OF SUGARS EXPERIMENTAL RATIONALE AND METHODS
Items
To obtain excretion rates, test solutions were presented at dawn to hummingbirds. After 2-3 hr of feeding, excreta was collected and measured in microcapillary tubes at S-min intervals during 2 hr. Excreta was collected by removing the plastic sheets lining the bottom of the cages. Each 5-min interval measurement was used as a rep- 
RESULTS
Digestive efficiencies. Hummingbirds digested all sugars with extremely high and very similar efficiencies. AMC* for all sugars was ~97% in all cases (Table 2) and not significantly different among sugars (paired t-tests, P > 0.1). Daily consumption of sugar solutions did not vary significantly among sugars (Table 2) . Processing times. In C. latirostris and C. canivetii, processing time indices were significantly different among sugars at both concentrations (17.1% and 34.2%, Figs. 2a and 2b) . The two A. rutila individuals tested also exhibited significant differences in processing time indices among sug- ars (Fig. 3) . Contrary to my prediction, a priori t-contrasts (Kirk 1982) indicated no significant differences among mean processing time indices of sucrose and the hexose mixture. Significant differences between glucose and both sucrose and the hexose mixture were found in all but one experiment (Fig. 2b) . As predicted, hummingbirds take longer to process glucose solutions than either hexose-mixture and sucrose solutions. Combining results from this study and that of Stiles, hummingbirds appear to show weak preferences among sugars in brief exposure tests, but strong preferences in long exposure tests. In long between the rate at which hummingbirds processed sucrose and 1: 1 mixtures of glucose and fructose solutions in the digestive system. Apparently the preference of hummingbirds for sucrose over a mixture of hexoses cannot be explained by differences in processing rate in the digestive system. Hummingbirds processed glucose solutions at significantly slower rates than solutions of sucrose and 1: 1 mixtures of glucose and fructose. I attempted unsuccessfully to reverse the preferences of hummingbirds for sucrose by exposing them to the nonpreferred diet, a hexose mixture. My results attest more to the strength of the preferences of hummingbirds than to their lability (see Fig. 1 
DISCUSSION
